





Memo to Al Newman
Prosser Class II Inspection -~ October 5-6, 1982

LABORATORY PROCEDURES

Laboratory procedures were discussed with the two operators at Prosser.
Numerous shortcomings are noted on the attached Laboratory Procedural

Survey sheet. These shortcomings generally result from two basic
problems.

1. Operator training for laboratory procedures was generally inade-
quate. The training received consisted primarily of an explanation
of how tests were done by the previous operator. References were
not used and no formal laboratory training was provided. The WDOE
roving operator has been scheduled to provide some training. It is
hoped that this will help bring Prosser STP Taboratory procedures
in compliance with more generally accepted methods. After train-
ing, comparison of Laboratory Procedural Survey comments to Prosser
laboratory procedures might be used as a measure of progress.

2. Laboratory equipment was inadequate. Two examples of this include
the plant pH meter which could not be standardized to pH 10 using
WDOE pH 10 buffer (Prosser only had pH 7 buffer) and a shortage of

thermometers resulting in an unmonitored solids drying oven because
a thermometer was not available.

Results of the WDOE and Prosser analysis of the Prosser effluent com-
posite samples is presented in Table 19.

Table 19. Comparison of WDOE and Prosser analysis of Prosser
samples - Prosser STP Class II inspection, Uctober

1982.
WDOE Analysis Prosser Analysis

Domestic Effluent

BODg {mg/L)} 20 47

1SS {mg/L) 16 50
Industrial Effluent

BOD5 (mg/L) 310 550

1SS (mg/L) 340 420
Total Chlorine 2.6 1.0

Residual (mg/L)*

* = Split grab sample
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Results of the WDOE and Prosser analysis do not correlate well. Pos-
sible explanations include:

T.  BOD analysis - Prosser D.0. depletions in the blank generally
ranged from 1 to 2 mg/L. Drops of this magnitude make BOD analyses
questionable. It is suspected that unclean glassware may contribute
to this problem.

2. TSS analysis - unmonitored drying oven temperalures may have re-
sulted in insufficiently dried samples.

3. Cl2 residual - Prosser used the Orthotolidine method which is not
accepted by Standard Methods (APHA, 1980).

Fecal coliform testing techniques were briefly reviewed during the
Taboratory discussion. One important point noted was that chlorinated
effluent samples collected for coliform analysis should be dechlorinated
immediately upon sampling to help assure accurate counts.

Laboratory procedures and facilities should be upgraded. After this

occurs, it would be desirable to split Prosser samples for duplicate
analysis by WDOL and Prosser to re-evaluale laboratory accuracy.

CONCLUSIONS AND RECOMMENDATIONS

Data collected during the Class II generated several questions and
concerns. The most important items include:

1. Plant flexibility was fairly minimal at Prosser. One of the few
controllable variables was trickling filter recirculation. Both
the domestic and industrial filters were operated at maximum re-
cycle. Some experimentation with the recycle rate may result in
acceptable treatment with reduced power consumption.

2. Laboratory results and operator comments regarding BOD testing of
industrial (potato) wastes suggest a need for additional sampling.
Two major questions were raised regarding BOD testing of these
waters: (1) is there substantial variability in waste strength
throughout the week? (operators reported that they suspect better
effluent quality early in the week after the filter has received
minimal loading over the weekend); and (2) are there toxics or
interferences affecting BOD test results? (industrial BOD tests are
seeded even though the flow is not chlorinated). The WDOE labora-
tory results for the October 5-6 industrial effluent sample are
also unusual,

BOD testing of the industrial effluent two times per week may be
warranted. A sample early in the week and later in the week could
be tested each week for a time period sufficient to establish if
more than one sample per week is needed. Testing of the combined
effluent and domestic effluent might also be done as a check to
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help estimate industrial test accuracy using ratios as was done in
Table 11. COD testing in addition to the BOD test might be useful
in determining BOD test accuracy.

Ammonia concentrations found in the October 5-6 industrial and
combined effluent samples were greater than the NPDES permit Timit
applicable after the plant upgrade. Testing for ammonia after a
plant resting period in the industrial clarifier and the trickling
filter recycle may be useful in helping to predict compliance with
future permit Timits. Testing during warm weather may show greater
ammonia concentrations than in cold weather if organic nitrogen is
breaking down to ammonia in the plant. Also, testing for dissolved
oxygen at the same time using the Winkler method may be helpful in
determining if BOD test interferences may be present.

As discussed in the text, provision should be made for elimination
or treatment of the high fecal coliform counts found in the in-
dustrial flow.

A permit 1imit and/or pretreatment for oil and grease in the in-
dustrial flow should be considered.

Adequate laboratory equipment, training, and references should be
provided at the Prosser STP. Specific problems are noted on the
laboratory procedural survey and in the laboratory discussion.

Data from the Class II were compared to allotments used in calcu-
lating the NPDFS permit 1imits to be applied after the upgrade,
The domestic plant data fell within the permit allotment although
the flow approached the monthly average flow allotment. The
industrial plant data generally exceeded the permit allotments for
both loading and flow.

hments
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LABORATORY PROCEDURAL SURVEY

Discharger: Trosssw

NPDES Permit MNumber: wa-ocz2080-0 (Docwzr TDEG\'486>

Date: o/ 5/ a2

Industrial/Municipal Representatives Present: Gi. Vaiozz, Tirey Hasris

Agency Representatives Present: Marge Hzsemzr  Dars Craex

I.  COMPOSITE SAMPLES

A. Collection and Handling

1. Are samples collected via automatic or manual compositing

method? Hano v , Model?
a. If automatic, are samples portable ’ or
permanently installed ?

Comments/problems

2. What is the frequency of collecting composite samples?

WLy

3.  Are composites collected at a location where homogeneous con-
ditions exist?

2. Influent? lrLuwsnT  LINg

b Fina] E'Fﬂuent? Opsy Bow and ECC‘L.V.ENT le{g

c. Other (specify)?

4.  What is the time span for compositing period? 8 Hours

Sample aliquot? 200 mls per 2 Houes  Eheskes

5. Is composite sample flow or time proportional? Tieas




6. Is Tinal effluent composite collected from a chlorinated or
non-chlorinated source? Un-cHLoRNATZIY

7. Are composites refrigerated during collection?  VYss

8.  How long are samples held prior to analyses? Hezrd To

FoLLouwineg DAy

9. Under what condition are samples held prior ta analyses?

a. Refrigeration? Yz=o

b. Frozen?

c. Other (specify)?

16.  What is the approximate sample temperature at the time of
analysis? RifriciRATOR TEmMeIRATURS .

11.  Are compositor bottles and smp]mg hne:, cleaned periodically? -
Yio .

a. Frequency?

b. Method?

12.  Does compositor have a flushing cycle? N/A

a. Before drawing sample?

b. After drawing sample?

13. Is composite sample thoroughly mixed immediately prior to
withdrawing sample?

Recommendations:

D Taxkzi SamPLLisS Te GBr Carmbdos(Tis HOwW® LY

P .
C) Al s s SANAS LTS To o ARy T RO v N EZ P L R ATUES

BVEFe®s  LLTHing ud RBad's




IT. BIOCHEMICAL OXYGEMN DEMAND CHECKLIST

A.  Technique
1. UWhat analysis technique is utilized in determining BOD.?

a. Standard Methods? ‘ Edition?

b. EPA?

c. A.S.T.M.7?

d.  Other (specify)}? MiTuob Deviiorid FoR PLANT USE YIARS ASO

B. Seed Material

1. Is seed material used in determining BOD? Yor \NousTRiAL SAmeLss

2. lhere is seed material obtained? aom DomisTic EEFLUINT

THE DAY SE THs VesT

3. How long is a batch of seed kept? Less THAan ons Day

and under what conditions? (temperature, dark)

4. How 1is seed material prepared for use in the BOD test?

ALRATED FoR 5 MIinUTLS

Recommendations:

@ Mt A STANDARD Rigseincs Fowr BOD TEsT NG,

@ SEEn  wvT e CLE AR PoRTion oOF 28T N TwAT

HAS B2z S$TTLLD Fo® 24 HOouRs AT 262+ (° ¢




C. Reagent Water
T. Reagent water utilized in preparing diultion water is:

a. Distilled? vso

b. Deionized?
c. Tap _» chlorinated non-
chlorinated

d. Other (specify)?

2. Is reagent water aged prior to use?

How Tong? _, under what conditions?

CWATER 15 KEST 1IN THZI DARK N SIALED ConTdINTES-

Recommendations:

B  SiAL AGING RIAGEINT WITH  corron PLUGS

D. Ditution Water

1.  Are the four (4) nutrient buffers added to the reagent water?
Yz '

a. | mls of each nutrient buffer per 1000
mls of reagent water '

2.  Uhen is phosphate buffer added (in relation to setting up
BCD test)?

3. How often is dilution water prepared? wsswi~

Maximum age of dilution water at the time test is set up.

4. Under what conditions is dilution water kept? Ssaceo




5. Whal is temperature of dilution water at time of setup?
Room Tzwme.

Recommendations:

@ ADD BUFFIRS  To RIAGENT (WATLR APPRoxIMATLLY 1o

PAUNUT LS VEFORT. UL IWNG

Test Procedure

1. How often are BOD's being set up? Wzzwiy-

What is maximum holding time of sample subsequent to end of
composite period? 24 Hours '

2. If sample to be tested has been previously frozen, jis it
reseaded? How?

SamerLis NoT FROZIN

3. Does sample to be tested contain residual chlorine? No
If yes, is sample

a. Dechlorinated?

How?

b. Reseeded?

How?

4. Is pH of sémpie between 6.5 and 8.9? INDusTRAL SAMPLS Sﬁn«:nvgz?
o

If no, is sample pH adjusted and sample resceded?
Ne Yzs

5.  How is pH measured? p+l ™MsTiR

a. Frequency of calibration? Daiiy

b. Buffers used? = (Ms_-rﬁ_(a wourd NoT  STANDASOIZDL
0 Using WDos 1o BurEiR)

6. Is final effluent sample toxic? No? ((INDusTRiAL WASTE

RourmineLy s2zped)



10.

11.

12.

13.

14.

15.

16.

Is the five (5) day DO depletion of the dilution water (blank)
determined? = Yzs > normal range? (.o-2.0 ™a/L

Dirty GLAS DU ARE, ?

bhat is the range of initial (zero day) DO in dilution water
blank? > 7.0 ~=s /_ '

How much seed is used in preparing the sesded dilution water?
Lol ML SteD 574 L DibuTieN  WaTZ R

Is five (5) day DO depletion of seeded blank determined? Yes
IT yes, is Tive (5) day DO depletion of seeded blank approxi-
mately 0.5 mg/1 greater than that of the dilution water blank?

Is BOD of seed determined? No

Does BOD calculation account for five (5) day DO depletion of

a. Seeded dilution water? s

How? FinaL DO oF Stzpsd BLANK  wsid AS tmiTiAL
) OF S5 SAMM BLTS
b.  Dilution water blank? Yzs

How? FinaL DO of Bradx usio A< INITLAL Do o
UNSEZOLD SAmpPLES

In calculating the five (5) day DO depletion of the sample
dilution, is the initial (zero day) DO obtained from

a. Sample dilution?

b. Dilution water blank? A< w~oTen ABovz

How is the BOD5 calculated for a given sample dilution which
has resulted in a five (5) day DO depletion of less than 2.0
ppm or has a residual (final) DO of less than 1.0 ppm?

Carcui aTsn PROPFRUY . @Rt Tacs AL O A OR >

VALKES UsSED (Nl AVLERAGING

Is Titer dilution method or bottle dilution method utilized
in preparation of

a. Seeded dilution water? Yes

b. Sample dilutions? No

Are samples and controls incubated for five (5) days at 20°C
* 1°C and in the dark? Temprraturs  wWAs 22-249

Lo



17. How is incubator temperature regulated?

e

ThzemosTAT

18. TIs the incubator temperature gage checked for accuracy?

a. If yes, how? "HigmormezTees. (NSIDE

b. Frequency?

19. Is a log of recorded incubator temperatures maintained?

a. If yes, how often is the incubator temperature monitorad/
checked?

20. By what method are dissolved oxygen concentrations determined?

Probe Winkler <  Other

a. If by probe:

1. . What method of calibration is in use?

2. What is the frequency of calibration?

b. If by Winkler:
1.  Is sodium thiosulfate or PAO usad as titrant? T+:0
2. How is standardization of titrant accomplished?

CARZruL  WEIEH NG oF THIOS wLT AT

3. What is the frequency of standardization?

Recommendations:

@ pH OF SAmpLTS SHow LD B ADT AT O Y NaT BETwoLE W é»";‘é{}.O_.

THz  PLanT sHowLs HAVE AN ACCURATE pH  witTie,

@ ST T GT A HiIGHIR T AL DO AND A SrmALL. Do

DIeLsTion W T BLANK SHouwd B TAweN,

B Thaz WDOL or Stud MTHdg SYsTEm ofF BOD cALcuLATIoON

SHow L BL wussn.

BOD mcumaton TimeirAaTuRs CoONTRoL Stiourt Bi BITTIR,

@ Tz seo - =ATE
Y HIOSULFATL  SoLUWTIioN Stroucd B3I STANDARDIZLD
USING  PoTatgium BliooAaTs



F.' Calculating Final Biochemical Oxygen Demand Valpes Washington State
Department of Ecology ’

1.

Correction Factors

a. Dilution fTactor:

total dilution volume (m1)
volume of sample diluted (ml)

b. Seed correction:

_ (BOD of Seed)(ml of seed in 1 Titer dilution water)
1000

¢. F factor ~ a minor correction for the amcunt of seed in
the seeded reagent versus the amount of seed in the
sample dilution: ‘

F = [total dilution volume {m1)] - [volume of sample diluted ml1]
Total dilution volume, ml

Final BOD Calculations
a. For seed reagent:

(seed reagent depletion-dilution water blank depletion) x D.F.
b.  For seeded sémpie:

(sample dilution depletion-dilution water blank depletion-scf)
x D.F. '

C¢. For unseeded sample:

(sample dilution depletion-dilution water blank depletion)
x D.F. ‘

Industry/Municipality Final Calculations




Recommendations:

III. TOTAL SUSPENDED SOLIDS CHECKLIST

A.  Technique

1. What ana?ysisvtechnique is utilized in determining total
suspended solids?
a. Standard Methods? Edition

b. EPA?
c. A.S.T.M.?

d.  Other (specify)? Mituod DiveioPid Fom BPLANT wos
Yiars Aco

B. Test Praocedure
1.  UWhat type of filter paper is utilized:
a. Reeve Angel 934 AH?

b. Gelman A/E?

c. Other (specify)? wwuAaTman GFc

d. Size?

2. What type of filtering apparatus is used? ™M L1 cons Tyes

APPARATUS

3. Are filter papers prewashed prior to analysis? o

a. If yes, are filters then dried for a minimum of one
hour at 103°C-105°C ovan Tampe NoT T MowiTomzd

b. Are filters allowed to cool in a dessicator prior to
weighing? vie




T e

10.

11.

-]
™~
.

13.

How are filters stored prior to use? Heiavts o | Tusa I
BescicaTon

Hhat is the average and minimum volume filtered? 10 wmvL

How is sample volume selected?

a. Fase of filtration? Yz

h. Ease of calculation?

c. Grams per unit surface area?

d.  Other (specify)?

What is the average filtering time (assume sample is from final
effluent)?  Lzse —uan 5 minutss

How does analyst proceed with the test when the filter clogs
at partial filtration? Dossn’t wapPdzd

If less than 50 milliliters can be filtered at a time, are
duplicate or triplicate sampe volumes filtered? wno

Is sample measuring container; i.e., graduated cylinder, rinsed
following sample filtration and the resulting washwater filtered
with the sample?

Is filter funnel washed down following sample fiTtration?

Following filtration, is filter dryed for one (1) hour,
ceoled in a desscator, and then reweighed?

Subsequent to initial reweighing of the filter, is the drying
cycle repeated until a constant filter weight is obtained or
until weight loss is less than 0.5 mg? No




14. Is a filter aid such ds cellite use ¢ NOo

a. IT yes, explain:

Recommendations:

| ®

STANDARD RIFERINCT  For 155 ANALYSIS.

'3 uss A 3TN NMTeno aperoyss FilTee, PamT e,
D) Prswasy  AnND  DRY Fieters PRIOR To wust,
@ Mo Ter ovin Towrasex A TTAR T,

@'?uc\l Dupuca‘i‘i_ SAMPLES wHed  <SOwLs

OF S AP LS

cAN BT STILTIRTO.

9

E‘msi ALL SoLIDs FReanma

THEL. WISASURING CONTAINTIR

ANE Fira® . FUnNNSL  WALLS ONTe  THE  Fiorsi.o.

&)

FoLLows PRoczbuRss To ASSURE. THAT THs LTl WHAS

[CER-AN ADPIQUATZLY DRiLD,

Calculating Total Suspended Solids Values washingtén State
Department of Ecology

A. mg/1 TSS = -’%‘i x 10°

1

T.  Where: A = final weight of filter and residue (grams)

Il

B = initial weight of filter (grams)

It

C = Milliliters of sample filtered

2.  Industry/tunicipality Calculations



Recommendations:

7 — )
(19) Fraac Co L Vot o SAe T

-

(-3 e Y 158

S A L S35 2o Ry ATE L R

TAanCs ayg .

SPLIT SAMPLE RESULTS:

Origin of Sample

Collection Date

BOD

DOE IND. /MUN.

1SS

DOE IND. /MUN.

EPA BUD Standard

DOE IND. /MUM




